Energy-dependent changes in the ATP/ADP ratio at the tight nucleotide binding site of chloroplast ATP synthase.
Using DTT-modulated thylakoid membranes we studied tight nucleotide binding and ATP content in bound nucleotides and in the reaction mixture during [(14)C] ADP photophosphorylation. The increasing light intensity caused an increase in the rate of [(14)C] ADP incorporation and a decrease in the steady-state level of tightly bound nucleotides. Within the light intensity range from 11 to 710 w m(-2), ATP content in bound nucleotides was larger than that in nucleotides of the reaction mixture; the most prominent difference was observed at low degrees of ADP phosphorylation. The increasing light intensity was accompanied by a significant increase of the relative ATP content in tightly bound nucleotides. The ratio between substrates and products formed at the tight nucleotide binding site during photophosphorylation was suggested to depend on the light-induced proton gradient across the thylakoid membrane.